Coronary heart disease (CHD), cancer, and stroke are responsible for over 1 million deaths in the United States each year. 1 Many of these deaths occur prematurely and are largely the result of unhealthy behaviors such as a high fat intake and a sedentary lifestyle. 2, 3 Therefore, various health education programs underscoring the protective effects of a well-balanced diet and regular physical activity have been developed and implemented throughout the United States. [4] [5] [6] Current data, however, show that most adults and a sizeable percentage of adolescents are not engaging in regular physical activity. [7] [8] [9] At present, more than half of adults are overweight and prevalency rates for childhood obesity are continuing to increase. 2, 7 Research indicates that early and regular involvement in physical activity as a youth is positively associated with regular involvement in physical activity as an adult. 6, 10, 11 Health educators have, therefore, introduced a wide array of physical activity programs to children and adolescents. Many programs have experienced modest successes as evidenced by more favorable attitudes toward physical activity, increased knowledge about physical activity, and increased involvement in regular physical activity. [12] [13] [14] Despite such modest successes, regular involvement in physical activity continues to decrease from childhood into adolescence 7 and from adolescence into adulthood. 15 Programs resulting in long-term, sustained involvement in physical activity are clearly needed. To attain such long-term physical involvement, the motivational factors underlying consistent physical activity among adolescents must be identified.
Social support has been shown to be positively associated with a number of healthy behaviors, including physical activity. [16] [17] [18] [19] [20] The positive association between social support and physical activity has been observed both in adults and in adolescents. 7, 17, 21 Parents have a strong influence on the physical activity levels of their children. 11, 22 Increased parental encouragement of physical activity coincides with increased youth involvement in physical activity. 11, 23 Parents serve as role models and sources of support and encouragement for physical activity. 5, 24 Exposure to role models that are physically active helps to establish positive social norms for exercise and provides support for remaining active. This strategy is effective for encouraging increased exercise among both boys and girls throughout adolescence. 25 Youth peer groups have also been shown to be important in the development of physical activity habits in young people. 22 In a study by Vihjalmsson and Thorlindsson, 24 emotional support from a friend was related to adolescent physical activity levels when the relationship was emotionally close. Anderssen and Wold 23 found that for adolescent girls and boys, physical activity levels were strongly associated with physical activity levels of a best friend.
The current study examined the effect of social support on adolescents' perceptions of and involvement in physical activity. The following research questions were addressed: (1) Do parental encouragement and parental involvement in physical activity affect the physical activity levels of adolescents? (2) Do peer encouragement and peer involvement in physical activity affect the physical activity levels of adolescents? (3) Does social support influence adolescents' perceived benefits and barriers to physical activity?
Methods

Participants
A sample of 535 high school students (99% participation rate) completed surveys regarding physical activity. Male students (N = 245) attended an all-male high school, and female students (N = 290) attended an all-female high school. The overall student populations were 793 and 791 for the all-male and all-female schools, respectively. A power analysis with a confidence level of 95%, confidence interval of 5.5, and population of 800 indicated that the sample size needed was 227 students.
The 2 schools selected were located in the same geographical area of Cincinnati, Ohio, and self-identified as partner brother-sister schools, meaning that all school-sponsored coed activities and extracurricular events (ie, dances, musicals, assemblies, etc) consisted of boys from the all-male school interacting with girls from the all-female school. The all-female school had an overall student enrollment of 791, a student-to-teacher ratio of 14:1, and a student racial distribution of 94% White and 6% non-White. The all-male school had an overall student enrollment of 793, a student-to-teacher ratio of 16:1, and a student racial distribution of 97% White and 3% non-White. Schools were selected because of their shared similarities in school size (total number of students), geographical location, racial composition, number of teachers, religious affiliation (Catholic), hours per day in school (6 hours), number of school days per year (180), and the fact that they were partner schools. In addition, each shared the same zip code, which possessed the following demographic characteristics: 36% of the population ≥25 years of age with a college degree, average resident age of 40 years, average household size of 2.3 persons, and median household income of $40,343.
Instrument Development
A 4-page survey instrument was developed based on a comprehensive review of the literature and assessed students' current physical activity patterns (vigorous and moderate activity levels), perceived benefits and barriers to physical activity, and social support for exercising. Vigorous and moderate physical activity items and definitions were adopted from the Youth Risk Behavior Survey conducted by the Centers for Disease Control and Prevention. Vigorous physical activity was defined as exercise lasting at least 20 minutes and causing the exerciser to sweat or breathe hard. Students were instructed to report the number of days in the past 7 days that they had engaged in vigorous physical activity, excluding any activity occurring in physical activity classes. Students were also instructed to report the number of days in the past 7 days that they had engaged in moderate physical activity. Moderate physical activity was defined as any physical activity such as fast walking, skating, slow bicycling, and pushing a lawn mower that was participated in for at least 30 minutes and did not cause the individual to sweat or breathe hard.
Perceived benefits and barriers to physical activity were examined via the use of 2 subscales developed by the research team. Each subscale required students to rate their level of agreement with each of 12 items by using a 7-point Likert scale (1 = strongly disagree, 7 = strongly agree). Perceived parental and peer involvement in and support for physical activity were measured through the use of yes/no questions. In addition, 12 items assessed students' demographic and background characteristics by having students check the appropriate boxes, provide yes/no responses, or write in their answers.
Instrument Testing
Face validity of the survey instrument was established by developing the survey based on a comprehensive review of the literature. To establish content validity, the survey was distributed to a panel of experts (N = 4) in survey research and school health. Comments and suggested revisions offered by the panel of experts included formatting, grammatical, and survey question structure changes. All suggested revisions were subsequently incorporated into the final survey. Stability (test-retest) reliability was established by distributing the survey to a convenience sample of high school students (N = 51) on 2 separate occasions, 1 week apart. Pearson correlations were in turn computed for the benefits and barriers subscales yielding the following coefficients: benefits (r = .781), barriers (r = .774). To establish internal consistency reliability for the benefits and barriers subscales, Cronbach alphas were computed for the final sample (N = 536) and resulted in high alpha levels for each: benefits (α = .846), barriers (α = .900). Moderate and vigorous physical activity items were adopted from the Youth Risk Behavior Survey, which has been tested previously for validity and reliability by the Centers for Disease Control and Prevention.
Procedures
All research procedures were approved by the Institutional Review Board for Human Subjects. Agreement for participation in this study was obtained from school boards, school administrators, parents, and students. Students who returned signed parental consent forms were permitted to participate in the study. Homerooms in each school were randomly selected for study participation (N = 8 in the all-male school, N = 9 in the all-female school) via a random numbers table. Teachers distributed the surveys to students in homerooms at the beginning of the class period. Each teacher read students the same set of instructions and assured students that all responses would be kept anonymous and confidential. Students signed consent forms in class and then completed the questionnaire. On completion, teachers placed the surveys in a sealed envelope, which was later distributed to the primary investigator.
Data Analysis
All data were analyzed using the Statistical Software Package for Social Sciences (SPSS). Frequencies, means, and standard deviations were computed on all variables. To control for potential confounding variables, Chi-square analyses and t tests were calculated for demographic variables. Demographic variables that significantly correlated with physical activity were controlled for in subsequent analyses, thus protecting against any potential confounding. Analyses of covariance and multivariate analyses of covariance were used to examine whether benefits, barriers, and physical activity involvement differed based on perceived social support. The alpha level of significance was set at .05 to reduce the risk of committing a Type I error.
Results
A total of 535 high school students participated in this study (99% participation rate). Fifty-four percent of the students were female, and 46% were male. Regarding race, 96% of students were White and 4% were non-White. Most reported having a friend who exercised (89%) and having a parent who exercised (59%). Grade levels of students were as follows: 49% freshmen, 14% sophomores, 9% juniors, and 28% seniors. Nearly half of the students were currently trying to lose weight (47%), currently enrolled in physical education class (51%), or currently a member of a school sports team (45%) or community sports team (53%).
Effect of Parental Encouragement on Adolescent Physical Activity Levels
Participants were asked the question, "Do you have a parent that encourages you to exercise?" Sixty-two percent of respondents answered yes, and 38% of respondents answered no. A series of analyses of covariance (ANCOVAs) were conducted to examine the effect of parental encouragement for physical activity on respondents' recent involvement in vigorous physical activity and recent involvement in moderate physical activity. Results showed that adolescents who had a parent encourage them to exercise (mean = 3.39, SD = 2.03) engaged in significantly more days of vigorous physical activity in the past week than adolescents who did not have a parent encourage them to exercise (mean = 2.74, SD = 2.17), F 1,522 = 8.24, P = .004 (Table 1) . Similarly, results showed that adolescents who had a parent encourage them to exercise (mean = 3.94, SD = 2.14) engaged in significantly more days of moderate physical activity in the past week than adolescents who did not have a parent encourage them to exercise (mean = 3.34, SD = 2.24), F 1,522 = 7.19, P = .008. Results found that there were no differences in physical activity between adolescents who do and do not have a parent that exercises.
Effect of Having a Friend Who Exercises on Adolescent Physical Activity Levels
Participants were asked the question, "Do you have a friend that exercises?" Eightyseven percent of respondents answered yes, and 12% of respondents answered no. A series of analyses of covariance (ANCOVAs) were conducted to examine 
Effect of Social Support on Adolescent Perceived Benefits of Physical Activity
A multivariate analysis of covariance (MANCOVA) was conducted to examine the effect of parental encouragement on adolescents' perceived benefits of physical activity. Results showed that perceived benefits of physical activity differed significantly based on whether the respondent received parental encouragement to exercise, F 12,507 = 3.13, P ≤ .001. Univariate F tests on individual subscale items found that adolescents who received parental encouragement were significantly more likely than those who did not receive parental encouragement to view the following as benefits of physical activity: having fun, being able to lose weight, being accepted by friends, improving self-esteem, increasing energy level, being competitive, being able to do something active with other people, cardiovascular fitness (to protect my heart), becoming strong, and reducing stress ( Table 2) . A MANCOVA also revealed that perceived benefits of physical activity differed significantly based on whether the respondent had a friend that exercised, F 12,507 = 2.09, P = .016. More specific, adolescents who had a friend that exercised were significantly more likely than those who did not have a friend that exercised to view the following as benefits to physical activity: to stay in shape, to improve my self-esteem (feel better about myself), to be competitive, to become strong, and to become more physically attractive to others (Table 3) .
Effect of Social Support on Adolescent Perceived Barriers to Physical Activity
Results indicated that perceived barriers to physical activity differed significantly based on whether the respondent received parental encouragement to exercise, F 12,507 = 2.70, P = .002. Adolescents who did not receive parental encouragement were significantly more likely than those who did receive parental encouragement to view the following items as barriers: have no time to exercise, have no place to exercise, do not know how to exercise, have no safe environment in which to exercise, have no interest in exercising, do not enjoy exercising, want to do other things with their time, do not think exercise is important, have no motivation to exercise, and do not think that exercise will give them the results they want (Table 4) . Results showed that there were no significant differences in the perceived barriers to physical activity based on whether the respondent had a friend who exercised.
Discussion
The current study found that respondents who had a parent encourage them to exercise were significantly more likely to report higher physical activity levels than those who did not have parental encouragement. This applies to both vigorous and moderate physical activity. Similarly, Anderssen and Wold 23 found consistently positive associations between parental encouragement of physical activity and children's activity levels. Studies have shown that young people are influenced by the opinions of their parents regarding physical activity.
22 Parents need to be concerned with the physical activity levels of their children and create a supportive environment for activity. This might include exposing children to a variety of opportunities (ie, community sports leagues and local YMCA programs). It is interesting that there were no significant differences between physical activity levels of those adolescents who do and those who do not have a parent that exercises. Although adolescents appear to be influenced by parental support, they might not necessarily be influenced by parental activities. Some adolescents might feel it is not popular to be exactly like their parents and participate in similar activities. Therefore, the fact that the parent exercises might not be a key motivational factor cueing the adolescent to engage in physical activity. According to Garcia and colleagues, 25 exposure to role models that are physically active helps establish positive social norms for exercise and provides support in remaining active. Although the term role model is not defined in the Garcia study, 25 results of this study indicate no significant differences in physical activity levels of those adolescents who do and those who do not have a parent that exercises.
The current study found that respondents who had a friend who exercised were significantly more likely to report higher physical activity levels that those who did not have a friend who exercised. This applies to both vigorous and moderate physical activity. Similar studies revealed that peers were one of the most common cues to action for physical activity. 21, 23 Group activities can provide adolescents with an opportunity to develop friendships, socially connect with others, and encourage them to continue being active together. For example, promoting swimming, an individual sport, might not be as effective as promoting running, which could be done in pairs or in groups.
There are several ways to encourage adolescents to exercise together. For example, creating a program for adolescents in which they pair off with another peer could provide the needed social ties. The program could originate in a variety of places, including a physical education class, community recreation center, or local youth group. This partner would act as a support system, someone to exercise with, and a source of motivation. The purpose of the program would be to encourage group activity that continues on as part of the adolescent's daily routine.
Physical education classes are an ideal opportunity to create an environment of peer support for physical activity. Such classes provide educators with a captive audience of adolescents for engagement in physical activity. If promoted successfully, these healthy behaviors could extend outside of the school setting and into adolescents' everyday lives at home and in the community.
The current study found that the perceived benefits of physical activity differed significantly based on whether the respondent received parental encouragement to exercise. In fact, adolescents who received parental encouragement perceived more benefits to physical activity than those who did not receive encouragement. Therefore, parents should focus on discussing the positive benefits of physical activity when attempting to convince their child to exercise. The message that physical activity can help adolescents interact with their peers and can be fun should be used. The efficacy of such messages and encouragement appear to be supported by the findings of this study. Adolescents are likely to look to parents to provide factual, realistic advice regarding physical activity. This finding reinforces the idea that parental encouragement can be an effective strategy to promote adolescent physical activity.
Similarly, the current study found that the perceived benefits of physical activity differed significantly based on whether the respondent had a friend who exercised. Adolescents who had a friend who exercised perceived more benefits of physical activity than those who did not have a friend who exercised. Adolescence is a period of development in which peer relationships can be very important. 23 Many adolescents seem to engage in activities similar to or with their friends. It is likely that if one friend engages in physical activity, other friends will observe or hear about the benefits of this activity. Consequently, this could result in the individual perceiving more benefits to physical activity.
Regarding the barriers to physical activity, this study found that the perceived barriers differed significantly based on whether the respondent received parental encouragement to exercise. Adolescents who did not receive parental encouragement were significantly more likely than those who received parental encouragement to perceive more barriers to physical activity. Without parental encouragement to exercise, adolescents might be less apt to understand the importance of physical activity. Barriers to physical activity such as lack of motivation and lack of interest and importance of physical activity might be effectively overcome with parental and peer encouragement. If parents are not supportive of physical activity, they might be less likely to help the adolescent make time in their schedule for activity and find a safe place to exercise. Therefore, it should not be surprising that lack of encouragement would lead an adolescent to more strongly identify with the barriers to physical activity.
Finally, the limitations of this study should be noted. First, the sample of high school students was obtained from 2 private, single-sex schools in Cincinnati, Ohio. Caution should be exercised in making any attempts to extrapolate findings to individuals of other ages or students in other geographic settings. Second, the student population of each school was predominantly Caucasian. Thus, the findings of this study might not be generalizable to students of differing races or ethnicities. Third, all data were self-reported, thus the potential for socially desirable responses exists.
Recommendations
The following recommendations are offered to assist parents, school health and physical educators, and community health educators in increasing adolescent physical activity levels: First, parents and schools should encourage children to become physically active by exposing them to a variety of opportunities for activity and creating a supportive environment for activity. Second, parents must recognize that their being physically active might not be enough to convince their children to be active. Verbal encouragement, discussion, and explanation appear to also be needed. Third, parents, school professionals, health educators, youth advocates, and prevention specialists should encourage adolescents to engage in group physical activity with peers. Fourth, programs should be created for adolescents that partner them with other peers to participate in physical activities, creating a system of social support. Fifth, physical education class should be used as an opportunity to create an environment of peer support for physical activity.
